
155 Corona Ave 
~e1'xa.n 65, N.Y. 

Dear Joshua: 

Fiy long silence has represented a period cf failure and doubt 
out of which I now seem to be emerging, just 18 days before the 
end of my year's leave. The Streptomycin-Azide selection for com- 
plementaries failed totally, even t?ougSh practically all MTL proto- 
trophs are doubly sensitive. In 42 complemenSary pour-plates in 
two experiments I found only 4 colonies, and these were 911 mutahts 
from one of the parental strains. 
that, while streptomycin does not 

The explanation is apparently 
seem to be linked to TL, neither 

is it linked to M, because in one Strep-Azide cross I made, both 
Eethionine and T-L loci behaved as though closer to Azide than to 
streptomycin. Furt%ermore, the only 4 complementaries I have tested 
for Streptomycin and azide resistance were se:lsitive to streptomycin; 
3 were resistant to azide, about as anticipated. In general, the 
linkap;e data from the strep-azide cross don't made sense with 
respect to any loci under t:?e hypothesis of linear linirage, but 
the distortions mntroduced 1:~ selecticn might conceivably account 
for this. 

A second exr>eriment testing P Rl prototrophs conf'irms my earlier 
finding of yk~~4y 100% crossing over betwleen proline and T&. 
tlnat one out*: 

Figure 
Gy most successful single experiment with ETL proto- 

trophs yields a map like this (distances in the M-TL interval only 
relative):(based on 102 recombinants); 

Bl M P 
5 7 I" 17 7 

Lac I1 AZ T-L 
49 27 11 

4 
Aside from B;knn reasonable fluctuations Qith respect to some of the 
distances as determined from other experiments, the only non-linear 
observa.tion in this ex:leriment was the low figure of 48% cros&g 
over between proline and Vl , compared with 49% between Lac and Vl. 

I seem to have tmloci for Gal-pIus, one giving only a faint 
color reaction, unreliable, located between P and Lac, and another 
giving a full color reaction and behaving in its linkage like Maltose, 
but not linked to maltose. My Tg data are,so far, unreliable. 

My big trouble at present is-the‘ rarety of recovery of comple- 
mentaries, so that I have as yet no conclusive statistical or linka.ge 
evidence bearing on the question of b-strand crossing over, This 
week I hope to 13~ out two modifications that may solve the problem. 
First, I am Eoing to try enric#ing the EP93S163.5 cross plates not only 
with P and El, but with infinitesimal amounts of MTL so that the 
com!~lei~cntar$ cells can undergo more multiplicaticn within the 
partial-prototroph colony. Of course that will increase the danger 
of contamination with unrelated recombinants, but if most of the# 
~~~/d~~~~~~~ti%~+~~~/ -. ,rowth on complementary plates are sister segre- 
gants they should still provide the necescary statistical and linkage 
proof of the hypothesis. Second, I'm going to try to select coc,ple- 
mentaries with Azide and $%s~~&~~m~a&w Iodoacetete instead of with 
Aeide and Streptomycin. 



iiay 14, 1950 

The search for quadruples was badly planned and has now been 
abandoned. Eeally,triples WEX~E are quite adequate for the purpose, 
add if the iodo-acetate and azide method Is successful, double 
amino acid requriements are enough. We got as far as triples and 
then "ound that the stocks didn't yield useful numbers of prote- 
trophs in any combination. Now we have a prolineiess-something 
else that Tom Xelson gave us that crosses very well with cystine- 
ghenyla38nine (Y-24), and ii' time permits I :irant to see if I can 
get complemcntaricsfrom that cross, and, ff so, if the streptomycin locus 
behaves as in the original cross. 

A furt'?er advantage of the drugs method oE' selecting com?lementaries, 
w'-jich I hadn't thought of originally, is the fact thrt the types 
recovered are not limited in any respect except double resistance, 
and can fairly be compared with recombinants selected in the ordinary 
way with inhibitors. Using growth factors alone, on the other hand, 
the complementaries must not only have t're two selected factors, but 
they cannot be prototrophie for the factors selected in the original 
cross; thus, with the method I've been using, BtP*TtL+Mt could never 
occur among the complementaries, though it woul h probably be fairly 
common (1.8% of 44) among Bl+ti recombinants in general. Now I'm 
wrong again; of course the complementaries could still not be proto- 
trophic for the selected factors or they would constitute XX a major 
part o? the original colony, but the difrerence is that with factors 
so closely linked to the selected loci as Ia and AZ, the FITL uroto- 
trophs would constitute less than 1% of a control series of IrAr 
recombinants. 

With my time running so short now, I'll probably not write you 
again until after I've returned to medical school, when I'll presumably 
be working on a manuscript. 

$ive my regards to isster. 

Sincerely yours, 


